BY ADRIAN WEISS, WBRSP ‘

(=

THE ART OF VERY LOW POWER OPERATING | 1
Your First Homebrew QRP Rig—The TWOFER

The October 1887 QRP column provided
background on the genesis of the QRP-ARCI
club project during the QRP bash at the 1988
Dayton Hamvention. As you may recall, the G-
QRPC had come across the pond with a stock
of "ONER" simple transistor transmitter kits
which sold out aimost immediately. The QRP-
ARCI then daecided to design its own simple
transmitter, market itin kit form, and sponsor a
CQRP Homebrew Contest to emphasize home-
brewing in this country.

The "TWOFER" plus Homebrew Contest
strategy is aimed at enticing all you appliance
types into taking the big step of building an
gasy, “‘gquaranteed to work right off the bat™
transmitter with a guaranteed opportunity to
work other QRPers operating similar rigs. Fan-
tastic idea! in one stroke we eliminated the
two major deterrents to homebrewing, judging
from my mail and chats with many QRP and
non-0RP operators,

The tirst problem in homebrewing is parts
acguisition. All components for just aboutany
project can be obtained via mail order, but you
have to know where to find parts. Providing a
complete kit solves that problem. Many home-

brewers have then complained that once they
go through the frustrating process of waiting
for ordered parts, they finally toss together a
rig in a couple of hours and then can’t find any
QRPers to work with the thing. The winter and
summer Homebrew Contests solve that prob-
lem. in addition, the QRP nets listed inthe QRP
column for January 1988 on page 75 provide
the opportunity to work other QRPers on four
days of each and every week throughout the
year. |'ve had several cards from fellows who
gave the nets a try as a result of that column,
and they worked a bunch of QRPers. The bot-
tom line is if you've been reluctant to jump into
homebrewing because of those two problems
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Table for L1-2-3 and C3-10

RFC2: 13t #28 on Amidon FB-73-801 “'jum- Digi-Key, Inc., P.O. Box 877, Thief River

Band L1+ L2 C9&C10 L3 bo bead""; or 24t #24 on FT-37-61 toroid; Falls, MN 56701

80 4st 25t 7S0pF 21t or 25 uH 1 amp Radic Shack RF choke. MPJ: Mariiri P. Jonies & Assoc., P.O. Box
40 36 25t 470pF 14t 12685, Lake Park. FL 33403-0685 (305-
20 o1t 2t 220pF 12t 848.8536),

1510 17t 1.5t  100pF ot '

Parts Noles Mouser Electronics, 2401 Hwy 287

“L1-2, L3 are wound on T-50-2 Amidon
Toroid cores (t denotes number of furns).

L1: #26 enameled copper; L2: plastic-cov-
ered hook-up wire; L3: #24 enameled
coppar. Available at Radio Shack, or Bel-
den #8052 and #B053.

C8-10: Silver mica or dipped tantalum,

RFC1. 13t #28 on Amidon FB-73-801 'jum-
bo bead'; or 36t #28 on Amidon FT-37-43
toroid; or S00 uH Radio Shack RF choke.

A complete kit {including PCB, T-50-2's,
FB-73-801's, transistors, and all other
parts) is available from The Small Parts’
Center, 6818 Meese Dr, Lansing, MI
48911, for $9.95. Ct is extra (Millen 50 pF
variable $4.50, or ARCO 404 trimmer
$1.40). Or, capacitors, resistors, and tran-
sistors can be ordered from:

Circuit Specialists, P.O. Box 3047,
Scottsdale, AZ 85257;

North, Mansfield, TX 76063 {817-483-4422),
BCD Electronics, P.O. Box 830119,
Richardson, TX 75083-0119;
Order crystals from JAN Crystals, P.O.
Box 06017, Ft. Meyers, FL 33808-8017.

“ Qrder T-50-2, FT-37-43, FT-37-61 tor-
oids, FB-73-801 “'jumbo beads™ from Ami-
don Associates, Inc., 12033 Otsego, N.
Hollywood, CA 91607, and BCD.

Order Ct small variable capacitor (50—
100 pF) from BCD, and Marlin P. Jones.

Fig. 1- Schematic of the TWOFER, including a table for L 1-2-3 and C-10.
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fn the past, there isn't any excuse now!

Agwith all group projects, it took longer than
expected to implement these ideas than was
originally expected. But everything is in place
naw. John Collins, KN1H, designed the “TWO-
FER" transmitter with an assist from Mike
Michaels, W3TS, by October 18886, about four
months behind schedule. The kit concept was
“market tested' at the 1987 ORP gathering at
Daytorn and was a stunning success. Most of
the 20 kits offered by Fred Turpin, KEBMDJ, and
Bok Speidel, WESKQ, of the Zuni-Loop Moun-
tain Expeditionary Force were sold befare the
QRFP-ARC| had a chance to set up its booth,
Quite a few guys were miffed because they
didr’t have a chance to buy one. Talk about a
hot item!

Tae club went forward full-throttle and gave
Bill Harding, K4AHK, hard-working treasurer
and subscriptions manager, the job of acquir-
ing parts for about 100 kits. Bill had done it as
of January 1988, and they're ready for ship-
mert! By the time this appears they might be
gone, 50 it would be a good idea to check first
betore ordering from John Colling, RR2 Box
427, Cornish, NH 03745 ($22.50 postpaid, not
including crystai}. However, the availability of
clubkits is no problem. The Small Parts Center
—-operated by Chris Hethorn, KM8X, a veteran
QRF homebrewer who decided to solve his
own and every homebrewer’s paris problems
by marketing & complete selection—nhas put
together a complete kit (not including crystal)
for the TWOFER version featured in this article
{including PC board) for $9.95 postpaid (see
details in the parts notes section of fig. 1).

Since the implementation of the TWOFER
kit pnase of the project took so long, activity in
the first Winter Homebrew Sprint didn't benefit
from the potential existence of at least 120
homebrew rigs which could have been on the
air. Moreover, the Sprint was announced too
late to be included in this column. Even so,
ther2 was an opening burst of activity on De-
cember 12, 1987 for about the first hour of the
faur hour sprint lasting from 2000-2400 UTC.
Results are notyetin, but a few scattered com-
meants have surfaced.

Bob Brown, NM7M, reports that “The
Homebrew Sprint started with a bang but
tailed off here in about 90 minutes. worked 23
QRPers, about half of them with homebrew
gear, but after 2130 UTC, | just ran out of pec-
ple towork." Wes Hayward, W7Z0!, notes that
“ltturned out to be a really great event. | made
27 contacts on 40, 20, and 15 meters, and of
the 27, twelve sent ‘HB’ [homebrew] as part of
the exchange. Guess that's to be expected.”
Rich Arland, K7YHA, QRP columnist for World
Radio, didn't comment on the number of QRP-
ers viorked, but noted that he had justput up a
4BTV vertical with three radials and accumu-
lated “'some interesting data" comparing it
with a GERV during the sprint, which saw a
QB0 with an NL7 in Alaska first on the fist! He
must have worked enough stations to come up
with the data.

| was on with 1.5 watts output from a home-
brew miniature 20 meter transceiver which
has ~raveled to England several times, and |
worked a lot of U.S. DX courtesy of G4BUE's
fantzstic 4-element Yagi. | worked eight
QRPars in the first hour, but added only five
more during the remaining three hours of on-
off listening. Now if all those TWOFER kits had
been on, ali would have had to push hard to
work everyone! There would have been noend
tothelist! Solet's all get to work on a rig for the
summer Homebrew Sprint scheduted for July
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Fig. 2~ PC board template and overlay.

10, 1988, from 2000-2400 UTC! Get a kit, or
follow the route discussed in the remainder of
this article-—build your own from scratch.

The TWOFER

The credit for the TWOFER design goes to
JohnColling, KN1H, with assistance from Mike
Michaels, W3TS, and they did a good job! | lit-
erally haywired my version on a Radio Shack
20-pin dual-infine PC board. | ignored all my
previous experience with homebrewing, dis-
missing usual considerations such as ground
loops, periectly wound toroids, etc. The only
probtem | encountered was caused by a
“pulled’” MPF102 FET at Q1. It was ‘‘dead,”
whichiswhy it had been pulled from a previous
circuit in the first place. Once | plugged in a
good device, the oscillator took off and drove
the butfer-amplifier stages to a healthy output.
FPhotos of the haywire and compact second
vergion are shown along with the circuit in fig.
1 and the PC board overlay is shown in fig. 2. |
was impressed with the fact that the circuit
worked right off with a whole passel of NPN
transistors pulled from old computer PC
boards. The only critical components are the
inductors atL1-2and L3, and the only care that
need be takenis to put the specified number of
turns on the toroid. The circuit is simple and
foolproof. KN1H discussed it in ““Build the
TWOFER" in the Qctober 1986 issue of the
QRF Quarterly, and we'll extract relevant com-
ments.

Oscillater, With respect to the Pierce crystal

oscillator stage, KN1H noted: *‘The advantage
of the Pierce oscillator, besides its obvious
simplicity, is its lack of parallel capacitance.
This means that the variable capacitor on the
gate of Q1 wil vary the oscillator frequency
fromabout 4 kHz on 80 metersto 15 kHzon 20
and 15 meters.” The oscillater works on the
crystal's fJundamental frequency, and '‘crystal
type is noncritical—every one of my junk box
crystals worked fine.” | had the same results.
In addition, | tried several third overtone crys-
tals for 15 rneters and found that they worked
on 40 meters, their fundamental frequency.
Also, HC7/U and FT243 types both worked
equally well.

VX0 Circuil. The addition of the tuning capa-
citor Ct across the gate of Q1 transforms the
circuit into a VXO or variable fregquency crystal
oscillator. As Ct is increased, the crystal is
loaded and oscillates at a lower frequency.
Given the downward shift in frequency pro-
duced by Ct, choose a crystal frequency so
that the center of the spread is on a QRP call-
ing frequency (i.e., 3560, 7040, 14060, 21060,
and 28080 kHz). Hence, a choice of 7042 kHz
for 40 meters will permit swinging 2 kHz above
and below the center of activity. While a 50 pF
capacitorig specified, | used a 100 pF variable
to produce additional “‘rubbering,' but not
much more than the spread noted by KN1H.
The addition of Ct has a second effect in that it
creates an RF path between gate and ground
which permits additional RF current to flow in-
to the gate, thereby increasing the output from
1. This effect occurs at about 15 pF and a
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l_dra\rnrn\.u.rard shift of about 1 kHz on 40 meters.
Theditierence in RF voltages and output atthe
high {minimum capacitance at Ct} and low
ends of the VX0 frequency range in my two
units is shown in fig. 1. | should note that the
teads to Ct are frequency sensitive. They
should be stiff and firmly anchored; otherwise,
any vibration or jostling will cause the frequen-
oy to jump. Similarty, RFG1 shouldbe mounted
solidly;asolderingironcanbeusedtomeltany
ind of candle wax onto RFC1 and the PC
board to "wax"’ it in place.

RF Chokes. KN1H noted that the “'values of
the two RF chokes are not especially critical.
For the oscillater choke (RFC1} 1 tried several
values from 100 uH to 1 mH and all worked sat-
isfactorily.”” In addition to standard Radio
Shack uhits, he wound hig own from 38 turns
{(#28 wire) on an Amidon FT-37-43 powdered
irontoroid core. | took him at his word and tried
several chokes of unknown value, and all
worked. The purpose of the RF choke is to iso-
tate the 01 source from any RF onthe B + line.
One trick {if no scope is on hand) to see if this is
happening is to shunt a 1 mF or so capacitor
across C1. No change in oscillator frequency
will occur if the choke is doing its job. | ended
up using 13 turns of #28 wire on an Amidon FT-
73801 powdered iron “jumbo bead” core.
The 73-mix exhibits an mu of 2500, and 13
turns produces a quite large inductive value.
For RFC2, KN1H used 24 turns of #24 wire on
an FT-37-61 care. | went with the same valug
as used in RFC1. If a Radia Shack choke is
used at RFC2, it should be rated at 1 amp or
more to avoid DC loss in the amplifier circuit.

Driver. The Q2 driver stage is a simple Class
A ampiifier with link coupling to the base of Q3.
With respect to the value of C3, KN1H noted:
*Qutput from the oscillator is dependent on
crystal activity, and the 39 pF coupling capaci-
tor was chosen to limit transmitter output to
1.5 watts using my most active 80 meter crys-
tal. As designed, power output is 1.2 watls on
40meters, 1.1 watts on 20 meters, and 650 mw
on 15 meters.” My versions showed simitar
outputs, although the transistors tried at Q2
and Q3 produced considerable variations. The
biasing resistor values given by KN1H were
optimum with the 2N2219, 2N2222, and
2N2224 transistors. However, other commaon
NPNs produced fower outputs. For example,
the AMS voltages developed across RS with a
single-turn L2 link ranged from 0.22 volts RMS
10 0.95 valts RMS for the following devices list-
ed from low to high value: 2N697, 2N3053,
ON706. 2N2102, 2N3553, and 2N3642, with
the '2200 series (2N2219, 2N2222, and
22224} giving the high value of 0.95 (B+ of
13.6 VDC). Resistor values could be changed
experimentally to optimize the circuit for other
transistors, but the wide availability of the last
three types makes such an effort extraneous.
Interestingly, one in-house marked Motorola
“oull” pul out 1.17 volts RMS.

1 made one significant change in the Q2 driv-
er circuit by eliminating the keying switch tran-
sistor Q4 and using simple emitter keying.
Fewer parts, and there's no decided advan-
tage in using the keying switch {it is shown in
the schematic in case you preferto use it). The
values for L1-2 are shown in the table with fig.
1. The L1 tank circuit does not include a tuning
capacitance. The internal collector-emitter
capacitance of Q2 serves the purpose. The L2
flink of abaut 2 v turns of plastic-covered hook-
up wire is positioned at about the mid-point of
the L1 winding, away from the high-impedance

endof L1. Don't attempt toincrease drive pow-
er by adding turns to L2

Amplifier. The amplifier stage at Q3 is a stan-
dard Class C type connected to the antenna
through a pi-net output filter. RS at once pro-
vides a fixed resistive load for Q2 in parallel
with the dynamic base-emitter junction RF re-
sistance while establishing a fixed DC bias
point for Q3, thereby enhancing stabifity.
KN1H recommendad using NPN RF transis-
tors such as the 2N3137, 2N3866, and 2N3553
at Q3, and cautioned: "'Be careful not to over-
drive a 2N3866 or other UHF transistor in the
PA. They will give about 5 watts out for a few
seconds and then open up. The reasons are
their very high gain, especially at B0 meters,
and the very close tolerances in the transistor
— the very qualities that make them so good at
UHF: The 2N3553 is probably the maost reliable
choice, as it will survive pretty outrageous
SWR for those whao like tg tune-up for hoursan
end.” My 2N3866 showed lower output than
either the '2200 series or the 2N3553. It might
be a dud that was roasted in another circuit,
since itwasa “pull." The 2N3553 will cost sev-
eral doilars and produce more cutput than the
cheapie 22" series. For example, on 40 me-
terswiththe B+ at 13.6 VDC and an L2 of 22
turns, the 2N2224 showed a maximum of 1.4
walts into 50 ohms, while the 2N3553 put out
1.8 watts. The difference isn't worth $3.00 to
me and won’t make any difference on the air.

With respect to heatsinking the final amplifi-
er trangistor, this is not really necessary un-
less, as KNTH put it, you like to tune-up for

hoursanend. There really is no need for that! It

took a half-minute of key-down operation at
maximum output for the 2N2224 to begin to
heat up noticeably. To stay on the safe side, a
standard slip-on TO-5 heatsink could be used,
or a homebrew sink made from thin copper or

aluminum *‘shim stock'' or flashing will do the
job (see photo). Simply cuta %4 * x 17 0r s0
piece of material and then wrap the middie of
the strip around the transistor case and crimp
tightly. The remaining materiai can then be
bent to form two vertical fins, Finally, the out-
put pi-net filter values (L3, C9, and C10) should
be followed closely. The cut-off frequency of
the low-pass filter is slightly above the frequen-
cyband and designed for S0 chm terminations,
which corresponds well with the collector load
impedances tor power outputs inthe range ob-
tained with the TWOFER. Increasing or de-
creasing the number or spacing of turns will
produce a variation in cutput, but this should
notbe misinterpreted as an improvement inef-
ficiency, etc. It usuaily indicates an introduc-
tion of distartion onto the signal waveform. If
you'd like to learn more about building and ad-
justing a simple transmitter like this, a detailed
discussion about circuit functions, debugging,
and test pracedures can be found in The Joy of
QAP (available from CQ's Bookshop).

Construction of the TWOFER

The only critical aspect of construction con-
sists of making correct connections. Beyond
that, the components can be mounted {or un-
mounted as in the “'ugly construction' ap-
proach!} in any configuration. I've always
found that PC boards make lite simpler. The
ready-made 20-pindouble-indine boards avail-
able at Radio Shack were firstbrought tomy at-
tention by NOARG (see his versionaf my HW-8
RIT circuit inCE, May 1982, pp. 98-99, alsoin-
cluded in the reprints of my HW-8 modification
series). Cne glance convinced me that the ap-
proach was a real “winner,” and I've been us-
ing these boards for working up circuits ever
gince! There must be a million holes and &
whole bunch of pads on these things §¢ that

L3 — B+

Q3 and R4
heatsink

The amplifier fills the fop half of the Radic Shack #276-153 PC board with (left 1o right)

091 3-C10-C8 to the left of 3, which uses a heatsink as described in the text. Driver Q2 is below

Q3, while Q1 is at the bottom feft corner beside the crystal, which s soldered directly to the proper

pads. One-guarter watt resistors are flush against the PC board and soldered directly tothe pa ds.

The B+ lead is at the top, antenna lead at the left, and B — andkey teads at the bottom fo the right
of tuning capacitor CL.
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Bring tﬁihﬁs down for
safety and convenience.

Nevar ciimb your tower again with Ihls elevator systam. An-
1ennas and rotator mount on HAZER, ¢omplele syslem lrams
lower in vertical upright pogitian. Safety lock system op-
prates whila ratsing or lowering. Never can fall.

Complete kil includes winch, 100 1. of cable, hardware and
inatructions. For Aohn 20 and 25 G Towers.

Hazer 2-Haavy duty alum, 12 5¢. 1t load $267.00 ppd.
Hazar 3-Standard alum, 8 5q. fl. load $213.00 ppd-
Hazer 4-Heaavy gakv. steel 16 3. fL. load $275.00 ppd.

NEW for ROHN 45 and 55 Towers

Hazar B-Heavy duly galv_steel 16 8q. . load
Bali Thrust Bearng TB-25 lor any of above

Send for fres detalls of Hwars ap
anginesred Joc usk with iho Hazar. Two sizes; M-15{13~ wida)
andM-181{18 ~wida}. All beited consiruetlon, no welds. Easy to
install hinge base, waik up araction. Complats lower YPS of
sir iraight shippable. Pre-gssembled or kit lorm.

Safistaction guarsntesd. Call todey ond charge to Visa,
MasterCand or mall chiack of MONGy Oroed.

§LEN MARTIN ENGINEERING INC.
Rte 3, Box 322

Boonville, MO 65233

{816) BE2-2734 FAX B16-882.7200)

ANTENNA

CALL
$84.50 ppd-

JAYBEAM
AND LOOP YAGIS
From Spectrum International

900 MHz (800-930 MHz)

DY20-900 - 17dB $99.00
70 cm Multibeams (420-450 MHz)

For ATV, OSCAR, TROPO, EME, stc.

T0MBM28 11.5dB $65.00
TO/MBMAS 14.0dB  $90.00
T0/MBMES 18.5d8 $135.00
2-Way Phasing Hamess PMH2-70 $20.00
4-Way Phasing Hamess PMH4.T0 $37.00
Vertical Pol. Mounting Kit SVMK-48 $22.00
Vertical Pol, Mounting Kit SVMK-82 532,00

2way & 4 way Mounting Frames Available.

2 Meter Twist

For OSCAR Operatlon

10XY-2M 11.3cB $93.00
Cireular Pol harness PMH-2C $20.00
Loop Yagis

For QSCAR, ATV, TROPO, EME, ete.
1268-LY 20dB $60.00
1206-LY 20dB $60.00
For GOES Wealher Satalfite

1691-LY 20dB $70.00
SXY-137 7.8dB Ask

2 way & 4 way Gombiners Available

Prices Subject to Change Without Prior Notice
ALL ANTENNAS INCLUDE 50 ohms Balun

Send 86¢ (3 stamps} for detalled specs on all
VHF & UHF Producis

r_ﬂ
=
. Spectrum International, InG. .
ﬂ Past Office Box 10840
Concord, MA 01742 USA
(617) 263-2145

View of underside. Clockwise from boltom of erystal: RFC1, C1, 04, C5, L1-2, RFC2, and ce-7.

haywiring a circuit is a cinch. :

My first versionof the TWOFER grew across
two boards (they comeé in twos with holes for
easy splitting apart). Then | decided fo try to
put the whole TWOFER en a single board, and
that took a bit of planning. The final wiring con-
figuration is shown in fig. 2. Each pad has five
holes, permitting mounting components either
foilside or underside. Underside components
are marked with an asteriskjnfigs. 1and 2. For
toilside parts, the wire leads are inserted only
far enough to leave some bare wire for solder-
ing to the pads. Actually, there is no need to
use the holes, since leads can be soldered di-
rectly to the pads. My decision to mount most
of the parts on the foilside was based on the
fact that it is easiar to keep track of connec-
tions that way, since there are o many holes
on the board. Circuit ground is established by
joining several pads with jumper wires.

The unit is quite compact, as seen in the
photos. Overall cubie size could be decreased
considerably by using dipped tantulum or
meonolithic-chip by-pass capacitors at C1-2-4-
5.6-7-8, and dipped tantulums or match-head
caps at C3-8-10. | used standard silver micas
and v inch ceramic discs in my units and the
layout in fig. 2 so that there would be encugh
room if you don’t want to order subminiature
components. A secand way of decreasing size
{and reducing cost) is to substitute an ARCO
404 460 pF subminiature trimmer capacitor
for the regular variable seen in the photos. The
404 leads can be bent inte a right angle about %
inch from the end to permit direct mounting
across the bottom edge of the PC board of fig.
2_Inthis approach it will be necessarytouse a
screwdriver to shift frequency. Howsver, this
isonlya minar inconvenience, since the tuning
ratio is very broad and accurate zeroing is pos-
sible. Or, you can use a trick that | discovered
in 1855 for creating a shaft when none exists.
Find & hollow tube that fits onto the adjusting
screw, and then expoxy it to the screw. The fit
nead not be exact, since the epoxy will make
up the difference. Ballpoint pens are perfect.

For exampie, the top end of a regular "'Paper--

mate’" ballpoint fits snugly around the screw.
I’ a natural for this application. Finally, the

HC7/U crystal is soldered directly to the PC
board {see photo), although it could be socket-
mounted on the enclosure. | plan to put mine
into 2 Band-Aid box and use a socket.

The TWOFER kit offered by The Small Parts
Center includes the above options for minia-
turing the version shown here. Instead of disk
ceramics, monelithic chips are provided for
the by-pass ang coupling capacitors. Hence,
thase can be mounted on the foilside of the
board with a slight modification of the connec-
tions seeninfig. 2. Forexample, C8 and C7 can
both be connected to the pads shown for C7.
C1 and C4 are connected as shown, but C1 is
moved to the left of Q1. RFC1 can be movedto
foilgide in a vertical stance. A mono-chip C8
will create space for foilside mounting of
RFC2. Finally, L1-2 can be mounted in & verti-
cal stance beside Q2.

A few other notes about The Smalt Parts
Center kit will be helpful in ordering. First,
specify the band to be used s¢ that the carrect
values of C9-10 are provided. Second, the kit
includes a MPF102, a 2N2222A, and a,
250799, a 5 watt GB duplicate of the 2N3553
which costs just 55 cents (vs. $2.15) and pro- .
vides the same higher output. A crystal socket,

'RCA phono jack for the antenna, wire for wind-

ing the chokes and coils, and the Radio Shack
#276-159 PC board are included. Ctis optional.
A high-quality Mitien 50 pF unit will cost an ex-
tra $4.50, while an ARCO 404 4-60 pF trimmer
is $1.40 extra. At you'll need is a crystal, sol-
dering iron, pliers, and wire-cutters. A 12 volt
{or a pair of 6 volt) lantern battery will provide
power {almaost) indefinitety.

As seen in the photo, the dual-in-line PC
boards come in pairs with a series of holes on
the boundary for easy snapping apart. | left the
extra board attached for the eventual addition
of a VFO. To drive tha transmitter with a VFO,
simply remove the crystal, connect the VFO
output across the Q1 gate and ground, and
commence operation. An ideal choics for this
function is the VFQ described in detail in The
Joy of QRP. Another use for the extra PCboard
is suggested in KN1H's article in which he de-
scribes a simple direct-conversion receiver 1o
go with the transmitter (hence the “‘two fer

GIRCLE 1332 ON READER SERVICE CARD
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Original version of my TWOFER spread across three columns of pads on the PC board beginning

with Q1 at the left. The transistors are mounted in sockets to permit comparing several without

the need for resoldering leads. Layout is not eritical, and this approach will produce the same re-
ufts as the compact layout shown in fig. 2.

one’ monicker), and it could be mounted on
the extra PC beard as well. Actually, ! may end
up daing this instead of a VFOQ, since the VX0
feature permits moving around the band a bit.

One drawback of these simple transmitter
designs is that they will operate only on the
band for which the crystal, L1-2, L3, and C9-10
have been selected. However, therg is a rela-
tively simple way around this which | haven't
seen mentionad in the literature for transistor
transmitters, although this method was the
“bread-n-butter”’ of multiband operation in
vacuum days. Obviously, I'm speaking of us-
ing p ug-in coils! Note that C9-L.3-C10 form a
lumpead circuit with three terminals {input, out-
put, and ground). It just so happens that tran-
sistor sockets also have three terminals. The
light goes on . . . . instead of soldering the out-
put filter directly onto the PC board, a garden-
variety low-profile PC-mounting transistor
sockettakes its place. Next, a method for plug-
ging {the lumped circuit into the socket has to
be devised. You simply can solder C9-1L3-C10
togetier, leaving leads that will fit the socket
holes, but this is really clumsy. | cut a small
piece of PCB stock large enough to mount the
components and gouge two channels in the
copper foil, which leaves three isolated pads
for mounting the components. Three leads are
also soldered to the proper pads and bent ta fit
the socket. Presto! The same approach canbe
taken for L1-2, but in this case a 4-pin transis-
tor socket must be used,

There are quite a few possible variations on
this approach, limited only by the almost infi-
nite number of sockets available at a flea mar-
ket! Dual-in-line sockets and plugs are a “'na-
tural' combination for this approach, since
the components can be soldered directly to
the plug terminals, thereby eliminating the
need for making a PGB mount. The extra PC
board inmy unit, for exampie, could be used to
mount a 16- or 20-pin dual-in-ine socket. This
woulc permit using standard silver micas for
C9-10 and T-50-2 toroids for L1-2 and L3 with
some space to spare. By shifting to dipped tan-
talum capacitors and T-30-2 toroids, an 8-pin
DIP socket shoutd be large enough to accom-
maodate L1-2, L3, and C9-10. In either case, it
might be possible tc mount the remaining
parts of the transmitter on the pads and holes
around the periphery of the socket on a single
board, assuming that dipped tantalum or

mono-chip by-pass capacitors are used. The
obvious advantage of the DIP plug-in is that
only one is needed to shift both driver and final
to ancther band.

At any rate, the use of thig approach con-
verts asingle-band simple transmitter to amut-
tiband unit. Change crystals, plug in the appro-
priate lumped circuits, and try another band!
Since this is such a fantastic idea, a veritable
child of inventive genius, it surely deserves
more publicity than this one-shot offering.
Therefore, | invite you alt to try your hand at
coming up with your unigue variation of the
plug-in lumped circuit idea. Send in a descrip-
tion of your innovation, specifying the exact
{more or less) sockets/plugs you used, the
source for these, and a drawing if that wili
make things clearer. We'll share them all in
some future column, After all, if NOARQ hadn't
had the brilliant idea of using the Radio Shack
DIP PChoardand taken thetime tosenditin, a
lot of us would still be dinking around with iso-
lated pads and haywiring!

The 1IRP ARCI Homebrew Sprints

Now to the fun of working QRPers with the
TWOFER! Two events are scheduled for 1988.
On July 10, 1988 from 2000-2400 UTC the
Summer Homebrew Sprint can be entered us-
ing either homebrew or commercial equip-
ment. However, the Winter Homebrew Sprint
an Dacember 11 {2000-2400 UTC)is limited to
stations using either a homebrew transmitier,
receiver, or transceiver. The exchange for
Q80s includes RST, State/Province/Country,
and QRP ARCI Member Number or power out-
put if you are not a member. You can join the
QRP ARCI by applying to: Bill Harding, K4AHK,
10923 Carters Qak Way, Burke, VA 22015, in-
cluding $11 check/MO, This fee includes four
issues of the QAP Quarlerly as well as a mem-
bership number. In addition to the two Home-
brew Sprints, bonus points are awarded in
both Spring and Fall QS0 Parties for the use of
homebrew gear: + 200 for each band with HB
transmitter; + 300 per band for HB receiver;
+500 per band for HB transceiver. See the
QRP Quarterly or CO's ""Contest Calendar ‘for
fuil details on scoring and rules.

Well, gang, that's the story on the TWOFER
and Homebrew Sprints. The rig is easy to build
and guaranteed to work. Why even think about
it? Just go for it! 73, Ade, WORSP
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RF POWER

TRANSISTORS

We stock a tult line of Motorala & Toshiba
parts for amateur, maring, and
business radio servicing

Partiat Listing of Popular Transistors

2-30 MHz 12V. (" 28V)

PN Rating Neil Ea.  Match Pr.
MRF421 aQ 100W $24.00 £53.00
MRF422* 150w 36.00 759.00
MAF454. A 4] sow 14.50 32.00
MAF455. A Q 60W 11.75 26,50
MAF492 [+] S0W 16.00 35,00
SRF2072 G B5W 1275 28.50
SRF3662 a 110w 24.00 53.00
SRFI775 a T5W 13.00 25.00
SRFIT95 a 0w 15.50 34.00
SAF3800 a 100w 17.50 38.00
25C2290 Q s0W 16.75 39.50
2502879 Q 100w 22,00 48.00

Q  Selected High Gain Matched Quads Available
PARTIAL LISTING OF MISC. TRANSISTORS

HBFRYE $2.75 MRF966 2.75
Ch2545 16.00 MGF1a02 3.75
MAF 134 16.00 NE41137 2.50
MAF136 21.00 PT9847 21.00
MAF137 24.00 5012781 17.75
MRF138 35.00 2N1522 11.95
MRAF150 87.50 2N3553 2.25
MRF174 80.00 2N3771 3.50
MRF208 11.50 2N3866 1.25
MRF212 16.00 2ZHADAS 11.45
MRF221 11.00 INA427 1.25
MAF224 13.50 2N5109 1.75
MAF226 14.50 2N5179 1.00
MRAF227 3.00 2N5589 7.25
MRF237 2.70 2N5530 10.00
MRF238 12.5Q 2N5591 13.50
MRF239 14.00 2N5641 .50
MRF240 15.00 2N5642 13.75
MRF245 27.50 2NS643 15.00
MRF247 26.00 2N5945 10.00
MRAF260 700 2N5546 12.00
MAF262 B.75 2N6QBD 6.25
MAF264 12.50 2NBOB1 8.00
MRF317 56.00 2N60AZ 0.50
MRF 406 12.00 2N5D83 975
MRF433 11.00 2MNBDEA 11.50
MRF450 13.50 250730 1.25
MRF453 15.00 2501307 .00
MRF458 20.00 25C1946.4 15.00
MRF475 3.00 2501947 9.75
MAF476 2.75 2SC1969 3.00
MRAFA77 11.75 25C2075 3.00
MRF475 10.00 25C2097 28.00
MRF485 6.00 2502166 1.50
MRF485 w.xeN  18.00 2502312 4.95
MEBF 4924 18.75 2502509 .00
MRF497 14.25 25C2630 26.00
MAF515 2.50 2502640 15.00
MAF555 100 25C2641 16.00
MAF&07 2.50 aNZ04 2.00
MRF&I0 4.25 40582 7.50
MRF641 18.00 OUTPUT MODULES

MRFG44 21.00 SAL 4som; 55.00
MRF646 25.00 SAUITA wzmn:  50.00
MRF548 31.00 SAVE 158 4Hz 42.50
MAFEE0 10.75 SAVT 145 MHz 42.50
MAF837 2.25 SAV1S 2220M:  4B.00
MAFB46 43.50 M57712, M57733  use
MRF901 1.25 M57737. SC1019 SAWT
MRF911 2.00 sC1027 use SAUL

Hi-Gain. Matched, and Selected Parls Available

We stock RF Power transistors for Atlas, KLM. Collins,

Yaesu, Kenwood. Cubic, Mirage, Motarela, Heathit,

Regency, Johnson, Icom, Drake, TWC. Wilson, GE, atc.

Cross-reference on CD, PT. SD. SRF, JO, and 25C P'Ns,

Quantity Pricing Available Foreign Orders Accepted

Shipping:Handling USA $5.00 CODR : VISA - MC

Crders received by 1 PM PST shipped UPS same day.

Next day UPS delivery available
PARTS ORDERS ONLY — NO TEGHNICAL
(800) 854-1927
I CRDER LINE and-or TECH HELP —I

{619) 744-0728

FAX 619-744-1943

" RF PARTS

1320 Grand Avenue
San Marcas CA 92065

Please send all reader Inquiries directly.
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